This study was undertaken to compare laryngoscopic-guided LMA insertion with a standard insertion technique. A total of 149 patients undergoing elective general surgical and orthopaedic procedures were randomly divided into two groups. Study endpoints included ease of insertion, haemodynamic changes, local trauma bleeding, and postoperative sore throat. There were no statistically significant differences found. The laryngoscope may aid laryngeal mask airway insertion in some circumstances. FIGURE 1: Blood pressure and heart rate changes between the two groups during induction and at 1 and 5 minutes after LMA insertion.
The laryngeal mask airway (LMA) was designed by Professor Archie Brain in 1981 and went into production in 1988. A standard insertion technique was described by Brain 1 . Success rate of insertion using this technique has been high, with failure rates of 4.7% and 0.2% reported [1] [2] [3] .
Alternative insertion techniques and modification of the standard technique have been described [4] [5] [6] [7] [8] [9] [10] . Brimacombe in his study comparing four insertion techniques, employed various approaches of blind insertion technique 3 . Laryngoscopic-guided LMA insertion in children however has been well studied by Elwood et al 4 . This present study was designed to study a laryngoscopic guided LMA insertion technique in an adult population whereby pharyngeal structures were visualized prior to insertion of the LMA.
MATERIALS AND METHODS
This study was approved by the Hospital Ethics Committee and informed consent obtained before anaesthesia. Adult (ASA 1 and 2) patients who required LMA insertion as part of a general anaesthetic procedure for elective orthopaedic or general surgical procedures were enrolled into the study. They were randomly allocated to one of two groups: group B-a standard LMA insertion technique as recommended by Brain, or group L-a laryngoscopicguided LMA insertion. Induction of anaesthesia consisted of propofol 2 mg/kg and fentanyl 1 µg/kg followed by mask ventilation using a 50% nitrous oxide/oxygen admixture with 2% isoflurane for one to two minutes before LMA insertion. Insertion was performed by one of the authors with at least five years of anaesthetic experience. A size 3 mask was used for women and size 4 mask for men.
For group B patients, the LMA was inserted using the technique recommended by Brain 1 . The LMA cuff was fully deflated and lubricated with watersoluble lubricant on its posterior surface and pressed along the palato-pharyngeal curve using the index finger. The LMA was pushed into its final position with the other hand when resistance was felt.
For group L patients, direct larygoscopy was performed, the epiglottis lifted and LMA was inserted under the epiglottis with no attempt to visualize the glottic inlet.
Ease of insertion was scored for the two groups. 1=smooth insertion with no gagging or patient struggling, 2=presence of gag reflex and struggling, 3=failed insertion requiring technique to be changed.
Twenty ml of air was used to inflate a size 3 mask and 30 ml of air for a size 4 mask.
Blood pressure and heart rate were recorded before induction of anesthesia, and at 1 minute and 5 minutes after insertion of the LMA. The intra-cuff pressure of the LMA was measured by connecting the pilot balloon via a 3-way stopcock to an aneroid manometer.
A rolled-up green gauze or a bite-guard was used as a bite block to prevent the patient from biting on the LMA during surgery. The duration of the LMA remaining in situ was recorded. At the end of surgery, the LMA could either be removed while the patient was still deep under anaesthesia or it could be removed in the recovery area when the patient had regained consciousness. The LMA was inspected for presence of blood after its removal. The amount of blood on the LMA was quantified as 1=no blood seen, 2=trace amount, 3=significant amount.
A medical officer who was blinded to the study group interviewed each patient on the following day. During the interview, severity of soreness was assessed and graded as 1=no sore throat, 2=mild sore throat, 3=moderate sore throat, and 4=severe sore throat associated with dysphonia and dysphagia.
ANOVA test was used to compare changes of the haemodynamic data and chi squared and Wilson Signed Rank tests were used to compare the parametric scores. The level of significance was taken as P<0.05.
RESULTS
A total of 149 patients were studied. Patient characteristics did not differ between the groups (Table 1 ). Median duration of the cuff staying in the pharyngeal space was 36 minutes for group B and 38 minutes for group L.
The BP and HR changes at pre-induction, 1 and 5 minutes post-induction were shown in Figure 1 . There was no statistical significance in haemodynamic changes between the two groups.
Insertion score of the two groups is shown in Table 2 . Difficulties during insertion due to patient struggling appeared more frequently in group L. However the incidence of failed initial insertion requiring a change in technique was the same in both groups.
The amount of blood seen on the LMA after its removal was shown in Table 3 . Trace amount of blood was found in 7.2% of group B and 19.4% of group L patients. Postoperative sore throat in groups B and L was 18.3% and 13.5% respectively ( Table 4 ). One group B patient had a moderately sore throat and all patients in group L had only mild sore throat.
DISCUSSION
Insertion difficulties using the blind insertion technique can be technical or anatomical in origin. The LMA cuff may fail to pass over the back of the tongue due to the doubling over of the LMA cuff, increased pharyngeal tone, tonsillar hypertrophy 5 , high-arched palate, large floppy epiglottis and other factors 1 .
Laryngoscopy with tracheal intubation was associated with hypertension and tachycardia when compared to LMA insertion 10 . In our study, heart rate and blood pressure changes during the laryngoscpic guided LMA insertion technique is not statistically different from the standard insertion technique.
Proper positioning of the LMA was assessed clinically by the absence of any gurgling sound and presence of a good expired carbon dioxide waveform. Fiberoptic bronchoscopic scoring, which is the gold standard of assessing the final LMA position, was not attempted in this study.
Trace amounts of blood were seen on the LMA in both groups of patients after its removal. The pharyngeal mucosa was apparently easily traumatized during laryngoscopy. The issue of laryngopharygeal complaints after use of the LMA has been widely studied 11, 12 . The incidence varied from 0 to 50% in various studies. This study was not powered to obtain reliable conclusions regarding relative risks of endpoints for sore throat and trauma and further studies might be required.
The data from the study thus supported a conclusion that laryngoscopic guided LMA insertion is a reasonable option and can be used as a "rescue method".
CONCLUSION
The laryngoscope may assist LMA insertion if difficulties are encountered during a standard blind insertion technique.
